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1
METHOD FOR OPERATING A
SELF-PROPELLED HARVESTING MACHINE,
AND SELF-PROPELLED HARVESTING
MACHINE

CROSS-REFERENCE TO A RELATED
APPLICATION

The invention described and claimed hereinbelow is also
described in German Priority Document DE 10 2013
101444.5, filed on Feb. 14, 2013. The German Priority Docu-
ment, the subject matter of which is incorporated herein by
reference, provides the basis for a claim of priority of inven-
tion under 35 U.S.C. 119(a)-(d).

BACKGROUND OF THE INVENTION

The invention relates to a method for operating a self-
propelled harvesting machine and to a self-propelled harvest-
ing machine comprising a plurality of working assemblies for
processing picked-up crop and controlled by a control device,
where in at least one of the working assemblies is controlled
by input means operatively connected to the control device
with a specific first function (F1) in the harvesting mode.

Document EP 2 055 173 A1 makes known arelated method
for operating a self-propelled harvesting machine, ie., a
method for controlling a header on a self-propelled combine
harvester with a control system making it possible to position
the reel and finger bar in relation to one another. To this end,
the changes in the position of the reel and the finger bar are
monitored and evaluated by the control system in order to
automatically implement a correcting motion in order to
maintain the existing relation of the positioning thereof with
respect to one another. The control system comprises a plu-
rality of input means, which are specific for the movement of
the finger bar and used to position the finger bar in the hori-
zontal direction within a range of motion. The reel can be
positioned in the horizontal and vertical directions by further
specific input means. The input means are actuated by an
operator, who controls the position of the reel and the finger
bar depending on the crop type and harvesting conditions.
When the header is set down on a trailer intended therefor, in
order to be transported, the reel and the finger bar must be
transferred into a position defined for the permissible trans-
port, in order to retain the transport width that is permitted for
travel on the road.

In order to transfer the finger bar into the aforementioned
position, the operator must control the control system by
actuating the particular input means for the reel and the finger
bar accordingly. It is not always ensured that the operator will
transfer the header into the transport position (for example if
he is not paying attention or has become comfortable) and,
therefore, a plurality of problems can result. Ifthe reel has not
been lowered and/or retracted, or if the finger bar has not been
retracted, the trailer or the header itself may become dam-
aged, for example. Furthermore, hydraulic oil remains in the
oil circuit of the header, which may not be present in the oil
circuit of the combine harvester.

SUMMARY OF THE INVENTION

The present invention overcomes the shortcomings of
known arts, such as those mentioned above.

To that end, the present invention provides a method for
operating a self-propelled harvesting machine and, a self-
propelled harvesting machine that are characterized by
greater operator comfort.
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In an embodiment, the invention provides a method for
operating a self-propelled harvesting machine comprising a
plurality of working assemblies for processing picked-up
crop and controlled by a control device, where in at least one
of'the working assemblies is controlled by input means opera-
tively connected to the control device with a specific first
function (F1) in the harvesting mode, where a second func-
tion (F2), which deviates from the first function (F1), is
assigned to the input means (31) by the control device (28)
depending on an operating state change and where this sec-
ond function (F2) is specific for the working assembly (3) in
an operating state that deviates from the harvesting mode.

The advantage of a temporary assignment of the second
function instead of the first function assigned to the input
means, wherein both functions are specific for the working
assembly, is that the number of input means required to
implement the two functions in order to control the working
assembly is limited, and that prevention of operator errors is
ensured due to this multiple assignment because the functions
are assigned in an assembly-specific manner and are oriented
to the particular operating state.

Preferably, the working assembly is controlled by the sec-
ond function such that the working assembly is automatically
transferred into a working position or a transport position or
parked position. The working assembly is transferred into one
of'the two positions by a simple actuation of the input means,
wherein it is ensured that individual components of the work-
ing assembly in the transport position assume positions rela-
tive to one another that permit safe transport on the road.
Reference is made, for example, to a front attachment, which
can be attached to the harvesting machine and which is
accommodated by a trailer for travel on the road.

In order to ensure that none of the components of the front
attachment extends beyond the permissible transport width,
the components are automatically transferred into the appro-
priate transport position thereof after the input means is actu-
ated. An operator of the harvesting machine no longer needs
to make certain that the components of the front attachment
are transferred into the transport position thereof, by manu-
ally actuating corresponding input means for the particular
components in a targeted manner, before the front attachment
is set down on the trailer. It also is possible thereby to prevent
the trailer from becoming damaged by the front attachment
being set down thereon. A further advantage is that of the
automatic transfer into the transport position or parked posi-
tion, since, during the approach to the transport position, a
constant flow through the hydraulic cylinder is ensured,
thereby ensuring that the pistons are guided in a parallel
manner.

Preferably, the duration of actuation of the input means for
the transfer into one of the two positions (either the working
position or the transport position), is determined depending
on the ground speed of the harvesting machine. Under the
aspect of operating safety, the required duration of actuation
of the input means is determined depending on the ground
speed after the second function is assigned. To this end, a
speed limit value is stored in the control device, with which
the current ground speed is compared. If this speed limit value
is exceeded, all that is required is a one-time actuation of the
input means in order to initiate the automatic transfer of the
working assembly into the transport position or the working
position. On the other hand, if the ground speed of the har-
vesting machine falls below this speed limit value, the input
means must be actuated in a sustained manner in order to
transfer the working assembly into the transport position or
the working position.
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The duration of actuation of the input means is monitored
for this purpose. By monitoring the duration of actuation, it is
ensured that an interruption of the sustained actuation of the
input means results in an immediate interruption of the trans-
fer of the working assembly into the transport position or the
working position.

In particular, the working assembly is automatically trans-
ferred into the working position that was stored by the control
device as the last working position of the working assembly.
This contributes to increased operator comfort.

Furthermore, sensors are used for monitoring to determine
when the working position or the transport position is
reached. The operator is notified accordingly when the work-
ing position or the transport position is reached. Sensors that
are already present on the header can be used for this purpose,
such as the sensors used to control the reel height or the
sensors used to monitor the longitudinal displacement of the
header table. The sensor signals are evaluated by the control
device. Any malfunctions can therefore be identified and
indicated by signaling.

Advantageously, when the working position or the trans-
port position is reached and the input means are actuated, the
first function is assigned to the input means. In this manner, it
is ensured that the second function, which was assigned to the
input means, is automatically replaced by the first function
that was stored originally. The operator therefore automati-
cally has access once more to the functions that are essential
to the operation of the working assembly.

In aharvesting machine of the invention, a second function,
which deviates from the first function, is assigned to the input
means by the control device depending on an operating state
change. The second function is specific for the working
assembly in an operating state that deviates from the harvest-
ing mode. The second function is used to transfer the working
assembly into a working position or a transport position.

In particular, the executability of the second function is
dependent on the ground speed of the harvesting machine. As
a result, hazardous situations that result upon automatic
actuation of the working assembly can be avoided.

Preferably, the harvesting machine can be embodied as a
combine harvester and, the working assembly can be a
header.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the invention will
become apparent from the description of embodiments that
follows, with reference to the attached figures, wherein:

FIG. 1 presents a schematic side view of a self-propelled
harvesting machine, constructed to operate according to the
inventive principles;

FIG. 2 presents an enlarged section of a header of the FIG.
1 self-propelled harvesting machine;

FIG. 3 presents a schematic view of a header having a
variable-length header trough;

FIG. 4 presents a control lever of a self-propelled harvest-
ing machine;

FIG. 5 presents a flow chart illustrating a method of inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

The following is a detailed description of example embodi-
ments of the invention depicted in the accompanying draw-
ings. The example embodiments are presented in such detail
as to clearly communicate the invention and are designed to
make such embodiment obvious to a person of ordinary skill
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in the art. However, the amount of detail offered is not
intended to limit the anticipated variations of embodiments;
on the contrary, the intention is to cover all modifications,
equivalents, and alternatives falling within the spirit and
scope of the present invention, as defined by the appended
claims.

FIG. 1 presents a side view of a self-propelled harvesting
machine embodied as a combine harvester 1, wherein a front
attachment designed as header 3 is disposed on the intake
chute 2 of the combine harvester, the intake chute swivelable
in the vertical direction. The header 3 is adjustable to a desired
cutting height L by the swivellable intake chute 2. The header
3 comprises a cutting table 4 and a reel 6, which is attached to
the cutting table 4 at two vertically swivellable reel support-
ing arms 5. Two hydraulic cylinders 7 are articulated between
the cutting table 4 and the reel supporting arms 5, to swivel the
reel supporting arms 5, rotating about a pivot point 14 to
change the vertical position of the reel 6. In addition, two
further hydraulic cylinders 13 are installed between the reel
supporting arms 5 and the reel 6 to adjust the position of the
reel 22 in the horizontal direction relative to the cutting table
4, as shown in FIG. 2.

The reel 6 is driven in a rotating manner by a motor
designed as a hydraulic motor 8 to thereby ensure that the
crop is picked up continuously and is conveyed uniformly
through the header 3 and the intake chute 2 to a threshing unit
9. The crop is cut by a finger bar 10 mounted on the frontedge
of the cutting table 4 and the cut crop is then conveyed, with
the aid of the reel 6, to a rotationally driven intake auger 11
disposed in the cutting table 4. The intake auger 11 conveys
the crop to the intake chute 2. A feed rake 12 runs in the intake
chute 2 and conveys the crop further to the threshing unit 9.
Disposed downstream of the threshing unit 9 is a separating
device 15, which is in the form of a tray-type shaker in this
case. Alternatively, the separating device 15 also may
embody a separating rotor.

The crop output by the threshing unit 9 and the separating
device 15 is fed to a cleaning unit 16, in which grain is
separated from the remaining components of the crop and, the
crop exiting the cleaning unit 16 proceeds via a so-called
grain elevator 18 into a grain tank 17. In order to empty the
grain tank 17, a grain-tank unloading device is provided with
a grain-tank unloading tube 21 to transfer the grain to a
self-loading forage wagon. The devices that are used to pro-
cess or work the picked-up crop are referred to in the follow-
ing as the working assemblies of the harvesting machine 1.

The working assemblies of the combine harvester 1 are
controlled by a control device 28, which communicates with
the working assemblies via a bus system 25 in order to control
or regulate these working assemblies. The control device 28
comprises a display unit 30, a data processing device, and
input means 31. The input means 31 may embody switches,
control levers, a keyboard or a touchscreen, which are dis-
posed on a control panel 32. Furthermore, a control unit 27
disposed on the header 3 is connected to the bus system 25 by
coupling elements 26.

The combine harvester 1 comprises an internal combustion
engine 20, which drives a ground drive for driving the front
wheels 19 of the combine harvester 1, a threshing unit drive
for driving the threshing unit 9, and a header drive for driving
the header 3.

The remaining working assemblies of the combine har-
vester 1, such as the separating device 15 and the cleaning unit
16, also are driven by drives that are driven by the internal
combustion engine. The ground drive can be operated inde-
pendently of the threshing unit drive, the header drive, or the
remaining drives that drive the working assemblies, thereby
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ensuring that, in the event of switching from the harvesting
mode to the road-travel mode, the drives not required therefor
can be shut off. The operator shuts off the working assemblies
by making a related input via one of the input means 31.

In order to ensure optimal pick-up of the crop, the header 3
is mobile, i.e., the header 3 is guided vertically as well as in
terms of the longitudinal tilt thereof. The vertical height
adjustment, that is, the longitudinal tilt compensation in the
direction of travel, and the change in the longitudinal tilt of
the header 3 are implemented depending on the current
ground level and, therefore used to obtain a uniform stubble
height of the harvested crop.

FIG. 2 shows a section of the header 3 of the combine
harvester 1 (depicted in FIG. 1), including the sensors 22, 23
disposed there and the control unit 27. The control unit 27 is
equipped with a data memory 26 and a microprocessor and is
used to control the header 3. The momentary reel height H of
the reel 6 is measured by an angle-of-rotation sensor 22,
which is mounted in the pivot point 14 and measures an
angle-of-rotation of the reel supporting arms 5. A signal HHS
generated by the angle-of-rotation sensor 22 is directly pro-
portional to the reel height H.

The hydraulic motor 8 is driven by a hydraulic drive system
24. A pressure sensor 23 is installed in the hydraulic drive
system 24, by which a hydraulic pressure is sensed, wherein
this hydraulic pressure changes depending on the reel torque
M. A signal HDS generated by the pressure sensor 23 is
proportional to a load acting on the reel 6. The load on the reel
6 is determined by ascertaining the tensile force FH acting on
the reel 6, which is defined by the reel torque M. The signals
HHS and HDS are supplied to the control unit 27, which is
connected to the angle-of-rotation sensor 22 and the pressure
sensor 23 and controls the hydraulic drive system 24.

Furthermore, a header comprising a header trough having
a fixed part and a moving part enables the length of the cutting
table to be varied for the processing of various crop types. In
order to change the position of the moving trough part of the
header trough relative to the fixed trough part the reel must be
prevented from colliding with the finger bar in any relative
position of this finger bar. To this end, the position of the
moving trough part relative to the fixed trough part is con-
tinuously ascertained and the minimum vertical position of
the reel that is required in order to maintain a minimum
separation between the reel and the finger bar is regulated
according to the particular relative position by solenoid
valves. A cam track is connected, in a simple manner, to the
side panel of the moving trough part, wherein a sensor fas-
tened to the reel interacts with this cam track. The sensor acts
upon the solenoid valves of the piston cylinder unit provided
to raise and lower the reel. The moving trough part and the
reel also are controlled by the control unit on the header.

FIG. 3 shows a header 3 comprising such a header trough
60, which is formed of a fixed part 61 and a moving part 62.
The fixed part 61 comprises a rear main frame 63, a carrier
tube 64, and a reinforcing profile 65. The bottom plate 66 is
fixedly connected to the main frame 63 via the carrier tube 64.
The side panels 67 are connected to the bottom and to the
main frame 63. A plurality of piston cylinder units 68 dis-
posed with separation from one another is provided under-
neath the bottom plate 66, wherein the piston rods 69 of these
piston cylinder units act on a cross-carrier 70 carrying the
finger bar 71. A further bottom plate 72 is connected to the
cross-carrier 70, wherein this bottom plate overlaps the bot-
tom plate 76 shown in FIG. 3. Side panels 73 are connected to
the bottom plate 72 and the carrier 70 and, therefore, the
displaceable part 62 of the header trough 60 is formed by the
bottom plate 72 and the side panels 77 with the carrier 70 and
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the finger bar 71. The position of the moving part 62 of the
header trough 60 relative to the fixed part 61 of the header
trough 60 is changed by actuating the piston cylinder units 68.

Supports 74, in which two supporting arms 75 disposed
parallel to one another are supported, are screwed onto the
reinforcing profile 65 of the fixed part 61 of the header trough
60. These supporting arms 75 are raised and lowered by
piston cylinder units 76. Carriages 77 are placed onto the
supporting arms 75, wherein the reel 6 is mounted in a driv-
able manner on these carriages. The carriages 77 are dis-
placed back and forth on the supporting arms 75 via actuation
ofpiston cylinder units 79. As shown in FIG. 3, a bellcrank 80
is fixedly connected to at least one carriage 77. The bellcrank
carries a microswitch 81 on the end thereof remote from the
carriage 77. A cam track 82 is dedicated to this microswitch
81, wherein this cam track is mounted on one of the side
panels 73 of the moving part 62 of the header trough 60. If the
piston cylinder units 68 are then actuated, the finger bar 71
extends toward the left, from the position shown in FIG. 3.
The microswitch 81, along with the non-illustrated guide
roller assigned thereto, runs on the track 82 and thereby
actuates the microswitch 81.

The result of such an actuation is that the piston cylinder
units 76 are actuated for “raising” until the microswitch 21 no
longer has contact to the cam track 82. The operator can raise
the reel 6 even further from this position by continuing to
actuate the piston cylinder units 76. A solenoid valve 83
having switching selections for the positions “raise” and
“lower” is dedicated to the reel 6. These two switching selec-
tions are controllable by the operator. Instead of the above-
described mechanical solution for monitoring the reel posi-
tion, an electrical solution can be provided. In the electrical
solution, the functions of the carriage 77, the bellcrank 80 and
the microswitch 81 are replaced by an electronic characteris-
tic map for controlling the reel 6. The electronic characteristic
map is stored in the control device 28.

Furthermore, a displacement sensor 84 is dedicated to at
least one piston cylinder unit 68, which ascertains the extent
by which the finger bar 71 has extended from the fully
retracted position thereof and provides a corresponding sig-
nal. An angle-of-rotation sensor 85 is dedicated to at least one
of the supporting arms 75 of the reel 6 to ascertain the par-
ticular angular position of the supporting arm 75 proceeding
from a reference point and provides a corresponding signal. A
further angle-of-rotation sensor 86 is mounted on at least one
of the supporting arms 75 and is influenced by the particular
angular position of a lever 87. This lever 87 is supported on
the supporting arm 75 in a manner swivellable about a pivot
axis 88. The lever 87 comprises guide rollers 89 and 90 at both
ends, by which the drive chain 91 for the reel 6 is guided. The
lever 87 is swivelled depending on the position of the car-
riages 77 of the reel 6 on the supporting arms 75, thereby
influencing the angle-of-rotation sensor 86. The position of
the lever 87 ascertained by the angle-of-rotation sensor 86
also is provided as a corresponding signal for the further
processing. The reel-height control (which was described by
reference to the header 3 shown in FIG. 2), also can be
transferred (in a corresponding manner), to the header 3
shown in FIG. 3.

As described above, the input means 31 is designed, inter
alia, as switches or control levers, to which specific functions
are assigned in order to control the working assemblies. FIG.
4 shows a perspective view of a handle head 51 of an input
means 31, which is embodied as a multifunction lever 50 and
is used to control the combine harvester 1. A hollow neck 52
is integrally formed on the underside of the handle head 51
and accommodates a shaft of the multifunction handle 50 (not
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shown in FIG. 4) and connects the handle head 51 to a joint in
the instrument panel. A plurality of switches 53, 54, 55, 56,
57, 58, 59 is disposed on the multifunction handle 50. The
switches are used to control at least two working assemblies
of the combine harvester 1, namely, the header 3 and the
grain-tank unloading tube 21. For example, a switch 58 hav-
ing a first function F1 specific for the working assembly
“header 3”, namely, the cutting-height control of the header 3,
is dedicated to the control device 28 as the input means 31. A
switch 59 has the default cutting height as the specific func-
tion F. The header 3 can be shut off by actuating the switch 54.
Furthermore, a non-illustrated sliding switch is disposed on
the handle head 51, which is used to retract and extend the
moving part 62 of the header trough 60.

In addition, switches 53, 55 and 56 are disposed on the
multifunction handle 50. The unloading of the grain tank is
activated by the switch 53, while the switches 55 and 56 are
used to swivel the grain-tank unloading tube 21 inward and
outward.

Since the disposition of a plurality of switches or levers, as
input means 31, on a control panel 32 of a self-propelled
harvesting machine is overwhelming to an operator and,
therefore, makes the handling ofthe harvesting machine more
difficult, one or more input means 31 (each of which is
assigned a specific first function F1 for controlling a working
assembly) is assigned a second function F2. Second function
F2 is specific for the corresponding working assembly, yet is
available only when the harvesting machine is not in the
“harvesting” operating state. The machine is not in a harvest-
ing operating state when the harvesting machine is not ready
to pick up and process crop due to a situation that was prop-
erly induced by the operator.

In the exemplary embodiment described herein, the switch
58 provided for controlling the cutting height is assigned the
second function F2, which is that of transferring the header 3
into a transport position T or a parked position. In the trans-
port position T, the variable-length header trough 60 and the
reel 77 are fully retracted, and therefore the header 3 has the
narrowest possible transport width when in the transport posi-
tion T. In order to ensure that the switching between the first
function F1 and the second function F2 of the switch 58 takes
place exclusively in the situations intended therefor, the first
function F1 and the second function F2 are assigned by the
control device 28 only depending on a change in the operating
state. In contrast, the first function F1 of the switch 59, the
default cutting height, can be replaced by a second specific
function F2, which is that of transferring the header 3 into the
most recently stored working position thereof.

An operating-state change refers to the situation in which
the operator manually shuts off the drives of the working
assemblies. In the case of the header 3, this can be shut offin
a targeted manner by actuating the switch 54 on the multi-
function handle 50. Doing so ensures that an automatic
assignment of the second function F2 instead of the first
function F1 assigned to the input means 31 takes place only
when a change in the operating state was explicitly initiated.
The purpose thereof is to prevent an automatic assignment
from taking place in the event of an emergency shutoff of a
working assembly, for example, induced by a foreign object
being picked up by the header 3, the detection of which
initiates a quick stop.

The mode of operation is explained in the following by
reference to the header 3 and the associated input means 31
for controlling the comparison of the lateral inclination and
the vertical inclination of the header 3 due to a changing
ground contour. During the harvesting operation, the reel 6
and the finger bar 10 have specific working positions A
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depending on the crop to be processed and the current har-
vesting conditions, in which said working conditions it is
ensured that the tines of the reel 6 do not collide with the
finger bar 10. As described above, the finger bar 10 is dis-
placed together with the moving part of the header trough in
order to assume a position that is adapted to the crop type. Due
to the large working width of headers, headers are typically
placed on a trailer so that the combination of combine har-
vester 1 and header 3 can travel on the road. In order to ensure
that the header 3 is safely placed on the trailer, the reel 6 must
be in a fully lowered position and, in the case of a variable-
length header (as shown in FIG. 3), the moving part 62 of the
header trough 60 is transferred into a retracted position.

For the purposes of transport, the header table 4 and the at
least one reel 6 must assume a defined transport position T or
parked position relative to one another in order to prevent
damage to the header 3 and the trailer. In the transport position
T, it also is ensured that the transport width permitted for
travel on the road is not exceeded by the header 3, for
example, due to the reel 6 not being fully retracted. A further
problem that can occur if the reel 6 and the header table 4 do
not assume the transport position T relative to one another is
that there is no hydraulic oil in the hydraulic circuit of the
combine harvester 1 after the header 3 has been decoupled
therefrom.

The transfer into the transport position T is initiated by the
actuation of various input means 31, one of which controls the
change in length of the header table 4 and the other of which
controls the position of the reel 6. The operator of the combine
harvester 1 must therefore consciously make certain to actu-
ate the input means 31 for a sufficiently long period of time
until the reel 6 and the header table 4 have reached the par-
ticular transport position T thereof.

In order to prevent the aforementioned problems and
increase operator comfort, the header 3 is automatically trans-
ferred into the transport position T depending on the ascer-
tained operating state of the header 3 and of the combine
harvester 1 upon actuation of an input means 31 of the control
device 28. If the user has shut off the drives of the working
assemblies in the interior of the combine harvester 1 because
the harvesting procedure has ended and the header 3 shall be
decoupled from the combine harvester 1, an automatic
assignment takes place to the input means 31 having the
second function F2. The second function F2 deviates from the
first function F1 and is specific for the header 3 in an operating
state deviating from the harvesting mode. Therefore, the sec-
ond function F2 is assigned to the switch 58, which, in the
harvesting mode, has the first function F1 of controlling the
cutting height of the header 3, wherein this second function
F2 is that of controlling the header 3 for the automatic transfer
into the transport position T.

The current ground speed of the combine harvester 1 is also
taken into consideration, for reasons of operating safety. To
this end, a speed limit value is stored in the control device 28.
If this speed limit value is exceeded or fallen below, the
actuation mode of the input means 31 is directly affected in
order to prevent endangering third parties by the transfer into
the transport position T. If it is ascertained that the speed limit
value has been exceeded, the input means 31 is briefly actu-
ated in order to transfer of the header 3 into the transport
position T thereof. If the actual ground speed corresponds to
or falls below the speed limit value, then, for safety reasons,
the operator must actuate the input means 31 in a sustained
manner until the transport position T of the header 3 has been
reached. In this situation, when the sustained actuation of the
input means 31 is interrupted, the transfer procedure into the
transport position T is immediately interrupted.



US 9,253,943 B2

9

This procedure also can be applied similarly to the transfer
of the header 3 into a working position A. After the header 3
has been picked up and coupled to the combine harvester 1
(that is, after the header 3 has been connected to the bus
system 25 and to the hydraulic circuit of the combine har-
vester 1), the operating state of the combine harvester 1 is
checked. If the working assemblies have been shut off, the
second function F2 is assigned to the input means 31. The
second function F2 controls the header 3 for the automatic
transfer into the working position A. The working position A
is defined as the most recently detected positioning of the reel
6 and the header table during the previous harvesting opera-
tion. This procedure also takes place with consideration for
the current ground speed of the combine harvester 1.

Due to increasing header widths, the length of a grain-tank
unloading device also must be adjusted in order to ensure that
a corresponding transfer distance between the combine har-
vester 1 and a self-loading forage wagon can be implemented.
Correspondingly, the grain-tank unloading device can com-
prise a multi-piece grain-tank unloading tube, wherein indi-
vidual sections are telescopic relative to one another. Alter-
natively, the individual sections are connected to one another
by one or more joints, about which said grain-tank unloading
tube individual sections of the grain-tank unloading device
can be swivelled opposite one another making it possible to
obtain an overall length of the grain-tank unloading tube of
the combine harvester 1 that is permissible for travel on the
road. To this end, at least one section of the grain-tank unload-
ing tube can be unfolded at an angle of 90° or more, preferably
the section that is furthest away from the combine harvester
during unloading. This section of the grain-tank unloading
tube is then located in a transport position bearing against the
combine harvester, in which the section extends, for example,
transversely to the longitudinal axis of the combine harvester,
while the remaining part of the grain-tank unloading tube
extends parallel to the longitudinal axis.

The invention also controls the grain-tank unloading tube
21 working assembly, which can be transferred, via actuation
of the two switches 55, 56 on the multifunction handle 50, out
of a transport position T, in which the grain-tank unloading
tube 21 bears entirely against the combine harvester 1 (as
shown in FIG. 1), into the working position A thereof. In
working position A, the grain-tank unloading tube extends
parallel to the longitudinal axis of the combine harvester, or
can be transferred into the grain-tank unloading position U
thereof, in which the grain-tank unloading tube 21 extends
substantially perpendicularly to the longitudinal axis of the
combine harvester 1. A third switch 53 is used to switch a
conveyor device located in the grain-tank unloading tube 21
on and off in order to unload the grain contained in the grain
tank 17.

In order to increase the operator comfort, it is possible to
assign a second function F2 to the third switch 53, for
example, under certain operating conditions, wherein the
switching on and off of the conveyor device is explicitly
assigned, as the first function F1, to this third switch, wherein
the function F2 is also specific for the grain-tank unloading
tube 21. The second function F2 is that of automatically
transferring the grain-tank unloading tube 21 into the trans-
port position T thereof. In the simplest case, the transport
position T of the grain-tank unloading tube 21 is limited to the
grain-tank unloading tube 21 merely extending parallel to the
longitudinal axis of the combine harvester 1. As described
above, the second function F2 is assigned only when an
operating state deviating from the harvesting mode is
detected. Accordingly, the second function F2, which makes
possible the automatic transfer of the grain-tank unloading
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tube 21 into the transport position T, is assigned to the third
switch 53 only when the conveyor device of the grain-tank
unloading tube 21 is deactivated by being shut off by the
operator.

The method for operating a harvesting machine (e.g., com-
bine harvester 1), is hereinafter explained by reference to the
flow chart shown in FIG. 5. First, in step S1, the current
operating state of the harvesting machine is detected. In a step
S2, a check is carried out to determine whether the current
operating state of the harvesting machine corresponds to the
operating state of the working assemblies being switched on
or switched off in the harvesting mode. If the working assem-
blies are in the switched-on state, the detection is continued
according to step S1. If it is determined, however, that the
working assemblies are switched off, then, in a step S3, a
second function F2 is assigned to the input means 31. The
second function F2 is the switch 58 in the case of the header
3 or the switch 53 in the case of the grain-tank unloading tube
21. This second function F2 replaces the first function F1
assigned to the input means 31 in the “harvesting mode”
operating state.

For reasons of operating safety, in a step S4, the current
ground speed is compared to a speed limit value. If the speed
limit value is passed, the input means 31, to which the second
function was assigned is actuated briefly, in a step S5, in order
to automatically approach the transport position T.

Ifthe speed limit value is fallen below, the second function
F2 is limited to the extent to which the input means 31 must be
actuated, for the duration of the transfer into the transport
position to transfer the working assembly into the transport
position T. The sustained actuation of the input means 31 is
verified in step S6, in that monitoring is implemented to
determine when the transport position T is reached. The
method ends when the transport position T has been reached.

Ifthe actuation of the input means is interrupted during the
transfer of the working assembly into the transport position T,
however, the control is interrupted immediately and the work-
ing assembly is brought to a standstill, in step S8.

In addition, when the transport position T is reached,
according to step S6, or cancelled, according to step S8, the
assignment of the second function F2 may be “undone” and
therefore the input means has the original function F1 once
more.

LIST OF REFERENCE CHARACTERS

1 combine harvester
2 intake chute

3 header

4 cutting table

5 reel supporting arm
6 reel

7 hydraulic cylinder
8 hydraulic motor

9 threshing unit

10 finger bar

11 header auger

12 feed rake

13 hydraulic cylinder
14 pivot point

15 separating device
16 cleaning unit

17 grain elevator

18 grain tank

19 front wheels

20 drive engine

21 grain-tank unloading tube
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22 angle-of-rotation sensor
23 pressure sensor

24 drive system

25 bus system

26 data memory

27 control unit

28 control device

30 display unit

31 input means

32 control panel

50 multifunction lever

51 handle head

52 hollow neck

53 switch for grain-tank unloading
54 switch for header off
55 switch for swivelling grain-tank unloading tube inward
56 switch for swivelling grain-tank unloading tube outward
57 switch to raise/lower the header
58 switch for cutting-height control
59 switch for default cutting height
60 header trough

61 fixed part

62 moving part

63 main frame

64 carrier tube

65 reinforcing profile

66 bottom plate

67 side panel

68 piston cylinder unit

69 piston rod

70 cross-carrier

71 finger bar

72 bottom plate

73 side panel

29 coupling element

74 support

75 supporting arm

76 bottom plate

77 carriage

79 piston cylinder unit

80 bellcrank

81 microswitch

82 cam track

83 solenoid valve

84 displacement sensor

85 angle-of-rotation sensor
86 angle-of-rotation sensor
87 lever

88 pivot axis

89 guide roller

90 guide roller

S1 step

S2 step

S3 step

S4 step

S5 step

S6 step

S7 step

S8 step

H reel height

L cutting height

M reel torque

HDS signal

HHS signal

A working position

T transport position
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As will be evident to persons skilled in the art, the forego-
ing detailed description and figures are presented as examples
of the invention, and that variations are contemplated that do
not depart from the fair scope of the teachings and descrip-
tions set forth in this disclosure. The foregoing is not intended
to limit what has been invented, except to the extent that the
following claims so limit that.

What is claimed is:
1. A method for operating a self-propelled harvesting
machine, comprising:
using a control device assigned to the harvesting machine
for controlling each of a plurality of working assemblies
for processing picked-up crop, including that at least one
working assembly of the working assemblies is con-
trolled by an input means operatively connected to the
control device having a specific first function (F1) in the
harvesting mode;
assigning a second function (F2), which deviates from the
first function (F1), to the input means by the control
device depending on an operating state change, wherein
the second function (F2) is specific for the at least one
working assembly in an operating state that deviates
from the harvesting mode; and
controlling the at least one working assembly according to
the second function (F2) such that the working assembly
is automatically transferred into a working position (A)
or a transport position (T);

wherein the working assembly is automatically transferred
to the transport position (T) if a ground speed of the
harvesting machines is determined to exceed a speed
limit value.

2. The method according to claim 1, wherein a duration of
actuation of the input means for the transfer into one of the
two positions (A, T) is determined depending on the ground
speed of the harvesting machine.

3. The method according to claim 2, wherein the duration
of actuation of the input means is monitored.

4. The method according to claim 1, wherein the at least
one working assembly is automatically transferred into the
working position (A) that was stored by the control device as
the last working position of the working assembly.

5. The method according to claim 1, wherein sensors are
used for monitoring to determine when the working position
(A) or the transport position (T) has been reached.

6. The method according to claim 1, wherein upon reaching
the working position (A) or the transport position (T) and
actuating the input mean, the first function (F1) is assigned to
the input means.

7. A self-propelled harvesting machine, comprising:

aplurality of working assemblies for processing picked-up

crop;

a control device assigned to the harvesting machine for

controlling the working assemblies;

input means for controlling at least one working assembly

of the working assemblies that is operatively connected
to the control device and has a specific first function (F1)
in the harvesting mode;
wherein a second function (F2), which deviates from the
first function (F1), is assigned to the input means by the
control device depending on an operating state change;

wherein the second function (F2) is specific for the at least
one working assembly in an operating state that deviates
from the harvesting mode

wherein the second function (F2) automatically transfers

the at least one working assembly into a working posi-
tion (A) or a transport position (T);
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wherein the working assembly is automatically transferred
to the transport position (T) upon a determination that a
ground speed of the harvesting machines exceeds a
speed limit value.

8. The self-propelled harvesting machine according to
claim 7, wherein the harvesting machine is a combine har-
vester.

9. The self-propelled harvesting machine according to
claim 8, wherein the at least one working assembly is a
header.
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